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Abstract 
          Extensive and intensive studies are being carried out for creation of innovative fundamental 
technologies for realization of hypersonic aircraft and reusable space transportation systems. In the 
course of the studies, a small scale flight experimental vehicle is under development for validation of 
the technologies in real high-speed flight environments. The aerodynamic characteristics of the overall 
configuration of the vehicle are measured by wind tunnel tests at Mach numbers ranging from 0.3 to 2.0. 
The lift, drag, and pitching trim characteristics are evaluated and assessed in detail.  
Keywords:  Supersonic, Aerodynamics, Lift, Drag, Pitching Moment, Trim 
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Fig.1. The tentative plan of the fight profile of a small-scale 
supersonic experimental vehicle㧚
Table 1. The design concept of the M2006 configuration. 
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Fig. 2. The overview of the M2006 configuration. 
Table 2. Dimensions of the M2006 configuration. 
Wind 
tunnel test 
model 
Real 
configuration
Scale 1/5.7 1/1 
Length [m] 0.55 3.12 
Wing Span [m] 0.28 1.61 
Wing Area [m2] 0.03 0.96 
MAC [m] 0.14 0.80 
Sweep-back Angle [deg.] 66, 61 
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Table 3. Dimensions of the all-moving horizontal tail. 
Area [m2] 0.26 
Moment arm [m] 1.20 
Volumetric coefficient 0.40 
Sweep-back angle [deg.] 50 
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Fig. 3. A typical curve of pitching moment coefficient vs. 
angle of attack. 
㧟 㘑ᵢ⹜㛎
 M2006 㘑⹜ᮨဳߩ᳓ᐔየ⠢ߩขઃߌⷺࠍᄌ߃ߟ
ߟޔ㘑⹜ߦࠃߞߡㄫⷺߣࡇ࠶࠴ࡦࠣࡕ࡯ࡔࡦ࠻ଥᢙߩ
㑐ଥࠍ⸘᷹ߔࠆޕ⹜㛎⸳஻ߣߒߡߪޔ㧔⁛㧕ቝቮ⥶ⓨ⎇
ⓥ㐿⊒ᯏ᭴ቝቮ⑼ቇ⎇ⓥᧄㇱ㧔JAXA/ISAS㧕ߩㆫ㖸ㅦ
㘑ᵢ߅ࠃ߮⿥㖸ㅦ㘑ᵢࠍ૶↪ߔࠆޕਔ㘑ᵢߪ็಴ߒᑼ
ߢޔᵹ〝ᢿ㕙Ⓧߪ 600 mm600 mmޔᦨᄢㅢ㘑ᤨ㑆ߪ
⚂ 30 ⑽ޔㅢ㘑น⢻ࡑ࠶ࡂᢙߪߘࠇߙࠇ 0.3㨪1.3㧘1.5
㨪4.0ߢ޽ࠆޕߘߩ᭎ⷰࠍFig. 4ߦ␜ߔޕ
ᮨဳߦ૞↪ߔࠆⓨ᳇ജߩ᷹ቯߦߪޔ౐ಽജౝⵝᄤ⒊
ࠍ↪޿ࠆߣߣ߽ߦޔ࿶ജᄌ឵ེߦࠃߞߡᐩ㕙࿶ജࠍ᷹
ቯߒߡᐩ㕙᛫ജ⵬ᱜࠍᣉߔޕㅢ㘑᧦ઙߪޔࡑ࠶ࡂᢙߪ
0.3㨪2.0ޔㄫⷺߪ੝㖸ㅦၞߢ-10q㨪10qޔ⿥㖸ㅦၞߢ
-4q㨪4qޔᮮṖࠅⷺߪ-2q㨪2qߢ޽ࠆޕ᣹㒠⥽ߩ⥽
ⷺߪ೨✼਄ะ߈ࠍᱜߣߒߡ0q㧘r5q㧘߅ࠃ߮r10q
ߩ㧡ㅢࠅߢ޽ࠆޕ
(a) The transonic wind tunnel. 
(b) The supersonic wind tunnel. 
Fig. 4. Wind tunnels of JAXA/ISAS. 
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(c) The lift coefficient. 









M=0.3
M=0.7
M=0.9
M=1.1
M=1.3
M=1.5
M=1.7
M=1.9
M=2.0
ALPHA [deg.]
L/D
(d) The lift to drag ratio. 
Fig. 5.  Obtained aerodynamic data for the M2006 
configuration. 
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Fig. 7. The pitching moment coefficient vs. the angle of 
attack at Mach 0.7.
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Fig. 8. The lift coefficient vs. the elevator angle at Mach 0.3. 
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